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§ 10. New Control System of Power Supply for 
Conventional Gyrotron 
Idei, H., I<ubo, S., Kobayashi, S. and 
Ohkubo, 1(. 
Yoshichika., T. (NISSIN Electric Co.) 
A gyrotron power supply produced by NISSIN 
Electric Co. has been usfld for operation of a tri-
ode conventional gyrotron in the plas1na heating 
laboratory building. This power supply moves 
to the heating power supply building and the 
heating equipment roon1 in the n1ain building for 
LHD experiments in this year. In the LHD ex-
periments, the power supply must start to work 
at external trigger timing with sufficient accu-
racy, and 1nust be operated with the remote 
control in LAN (Local Area Network) [1]. This 
power supply was designed to be operated alone. 
For first plasma production in the LHD experi-
ment, a new control system of the power supply 
is required. 
By this control systen1, the accuracy of 10 
J-lS for external trigger tilning is satisfied. The 
re1note control syste1n is also satisfactorily op-
erated in LAN. A quick response for software 
bug fix and new request in operation is very inl-
portant, because the LHD plas1na can not be 
initially produced without the gyrotron power 
supply operation. Therefore, the n1ain part of 
the remote control software is coded in NIFS. 
The UNIX workstation is newly adopted due to 
its stability and flexibility in the LAN remote 
control. Here, serial conununication (RS-232C) 
have been used for data transfer on operation pa-
rameters between the computer and PLC (Pro-
grammable Logie Controller) in the power sup-
ply. In Fig.1, control panels of the operation 
software is shown. The panels can be pop up 
at anv X-terminal in the network security block 
using" X-window Server/Client system. 
One diode conventional gyrotron produced by 
GYCOM Ltd. is purchased [2]. The GYCOM 
gyrotron is operated with this power supply. 
The power supply has a regulator series tube 
and crowbar system to cut high voltage at least 
96 
in 10 JlS. This protection systen1 of the fa.')t high 
voltage cut is needed to operate the GYCOM 
gyrotron. The power supply was designed for 
the operation of the triode gyrotron. The pulse 
width of the be<un voltage is not so important 
in aging process for the triode gyrotron. There-
fore, a 1nini1nun1 setting of the pulse width was 
100n1s. In contrast with the beam voltage set-
ting, the pulse width of the anode voltage has 
been able to set by 0.1 1ns in the pulse generater 
' < 
of the control systmn. For the diode gyrotron, 
the pulse width of 100n1s is so large to avoid an 
unnecessary arcing in the gyrotron. The hns 
setting of the pulse width for the beam volt-
age is satisfied in the new eontroller as a op-
tion. Also, the bean1 voltage can be 1nodulated 
in about 100Hz. The pulse generater for the 
anode voltage setting is optionally used to nlod-
ulate the bean1 voltage in this case. Since the 
power 1noclulation 1nay generate heat perturba-
tion in plas1nas, it is a good tool to investigate 
the deposited power and a characteristic of heat 
transfer in the plas1nas. 
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Figure 1. A picture in application software to 
control the high-voltage gyrotron power supply. 
In running, ea.eh panel, for instance configura-
tion panel, is pop up when it is required. 
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